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LVIII. Atreatife on the preceffion of the equi- 
noxes , and in general on the motion of the 
nodeSy and the alteration of the inclina- 
tion of the orbit of a planet to the ecliptic. 
Infcribed to the gentlemen of the Royal 
Society, by M. De St. Jaques Silvabelle. 

Tranjlatedjrom the French M. S. by J. Bevis, M. D. 

Introduction. 

Read March IT F the earth were perfectly fpherical, the 
12, 175 *• J^ adtion of the fun on all the parts which 
compofe it, would not produce any effed to make it 
turn round its centre ; becaufe the moment, which 
would be produced on one fide, would be always 
counterbalanced by an equal moment on the oppofite 
fide of the centre. 

It would be the fame, if the earth were a fpheroid 
flatted at the poles, and the fun was always in the 
equator, or in the ninetieth degree of declination : 
But in every other degree of declination its adtion on. 
theexcefs of matter about the equator has a tendency 
to make the equator approach towards the fun's place, 
or to diminifh the angle of the fun's declination, by 
making the earth's axis to turn round its centre in the 
plane of the circle of the fun's declination. 

The earth has then, at every inftant, two motions 
of rotation ; one about the axe of the equator, called 
alfo the earth's axe \ and this is the diurnal motion, 

C c c which 
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which is uniforms the other motion of rotation is 
performed about the axe of the circle of the fun's 
declination, which is a diameter of the equator j and 
this motion is produced by the adtion of the fun on 
the redundant matter about the equator* and is conti- 
nually accelerated, from the continual application of 
the folar a&ion producing it. 

The point J3> Jig. i. n° 2. which is the interfedion 
of the circumference of the equator and the circum- 
ference of the circle of declination, has two motions, 
whofe directions are perpendicular to each other. 
Let Eebe the fpace, which it runs through in an in- 
ftant d /, in the circumference of the equator, by the 
uniform diurnal motion, and let E e be the fpace it 
runs through in the fame inftant> in the circumference 
of the circle of declination, by an accelerated motion,, 
as has been explained. 

The point E, in vertue of thefe two motions E e 
and JB g, will not circulate either in the circumference 
E e §U $>J& of the equator, or in the circumference 
EePE * P E of the circle of declination, but forming 
the re&angular parallelogram Eee' e> the diagonal E e 
will be the elementary arc of thecircumferenceE eqE\ 
in which the point £ will circulate, and the angle 
/ E e Will be equal to the angle $JC q, and equal to the 
angle P 1 Cp' which the pole P runs through in an in- 
fant in the circumference P'p'^Jl PS^P' whofe plane 
is perpendicular to the plane of the circle of decli- 
nation* and when the lines Ee> Be are known at 
every inftant, P'p* will alfo be known, fince the 
angle eEe' as to the angle ^Cj»to the angle 
F Cp 1 . 

The 
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The inftantaneous motion of the pole, which is P'/ ? 
er Pp, fig. 2. n*i.&n*2*. may be refolved into 
two, P R and P M> perpendicular to each other, and 
both to the earth's axe. The former caufes the pole 
P to move parallel to the ecliptic Y © ^ v?, and alters 
the place of the folftice s, and confequently alfo that 
of the equinoctial points Y and & ; the latter, which 
is according to P M > alters the inclination of the 
earth's axe to the ecliptic. 

To have the motion of the pole parallel to the 
ecliptic, or, which is the fame, the motion of the 
node T, or the preceffion, in the fame time that the 
fun pafles from the equinox r to the folftice % , take 
the integral of the lines P jR, fuppofing P jR gene- 
rally to exprefs the inftantaneous preceffion for any 
declination of the fun 5. 

And to have the alteration of the inclination in the 
fame time that the fun is paffing from Y to «£, take 
the fum, or the integral of the lines PM, fuppofing 
P M generally to exprefs the inftantaneous alteration 
of the inclination of the earth's axe to the ecliptic for 
any given declination of the fun. 

The fum of the lines P R is always the fame, and 
has the fame fign, or the fame dire&ion, during every 
quarter of the fun's revolution, whether he moves 
from Y to s, or from s to £*, or from ta to vy, or 
from w to t ; fo that the preceffion anfwering to any 
one quarter of the fun's revolution about the earth, 
or to three months, being known, that multiplied by 
4 will be the annual preceffion $ by 8 will give it for 
two ye^rs ; by 1 6 for 4 years, &e. 

C c c 2 Likewife 
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Likewife the fum of the lines P M is ever the fame 
for every quarter of the folar revolution ; but it has 
alternatively a contrary fign ; that is, a contrary di- 
rection. During the quarter from t to ®, the altera- 
tion of the inclination of the earth's axe to the ecliptic 
is pofitive, and the angle of the inclination increafes; 
but during the fucceeding quarter, or from s to ft, 
the alteration of the inclination is negative, and the 
angle of the inclination diminifhes : And as the di- 
minution from s to ft is equal to the augmentation 
from r to <$, it follows, that at the end of the femi- 
revolution the inclination of the earth's axe to the 
plane of the ecliptic will become again the fame, 
having undergone an ofcillation, which is completed 
in a femirevolution. It is the fame, when the fun 
paffes from ft to T . The angle of the inclination in- 
creafes from ft to vp , anddecreafes from vr to r, where 
it becomes again the fame it was at *. 

And hence the inclination of the earth's axe to the 
ecliptic may be confidered as conftant, tho* fubjedt 
to this ofcillation, and indeed to feveral others, which 
will be prefently explained, they being all regular, 
and performed in regular periods. 

The earth's inclination to the ecliptic being con- 
ftant, and the motion of the pole which produces 
the preceffion, being always parallel to the plane of 
the ecliptic, the earth's pole moves in a parallel to 
the ecliptic, about 23 degrees and a half diftant from 
the pole of the ecliptic, and the terreftrial axe de- 
fcribes a conic furface. 

To this motion of the terreftrial axe or pole is to 
be afcribed the apparent motion of the ftars about the 
pole of the ecliptic. 

But 
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But hitherto we have not confidered, that to the 
preceffion, thus caufed by the fun, we are to add that 
likewife produced by the moon y and it remains, 
that we examine into the motion of the earth's pole, 
caufed by the adtion of the moon on the redundant 
matter about the earth's equator. 

All, that has been faid concerning the fun, is alike 
applicable to the moon, which we may put in the 
place of the fun ; the moon's orbit in the place of the 
ecliptic -, and the time of the moon's revolution round 
the earth in the place of the revolution of the fun 
round the earth : And we fhall find the motion of 
the earth's pole parallel to the lunar orbit, which is 
always the fame at every quarter of the time of the 
revolution of the moon round the earth, and the ofcil- 
lation of the earth's axe to the plane of the lunar or- 
bit, which is completed, in each femire volution of 
the moon round the earth* 

But whereas the plane of the lunar orbit, which 

is always inclined to the plane of the ecliptic in an 

angle of about 5 degrees, never continues in aeon- 

ftant pofition, .like the plane of the ecliptic, fo that 

its pole defcribes a fmall circle parallel to the ecliptic, 

at the diftance of about 5 degrees from the pole 

thereof; it follows, that the preceffion, with refpedt 

to the lunar orbit, is not the fame as with refpedt to 

the ecliptic 3 and that the motion of the pole parallel 

to the lunar orbit fhould be referred to the plane of 

the ecliptic : Which is done by refolving the motion 

of the pole, parallel to the plane of the lunar orbit, 

into two motions, the on$ parallel to the plane of the 

ecliptic, and the other perpendicular thereto, and in 

the plane of the folfticial colure. 

The 
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The former of thefe two motions gives the pre- 
ceffion with refpeft to the ecliptic, and has its di* 
region always the fame way. 

The latter motion has two oppofite dire&ions, ia 
the two femirevolutions of the pole of the lunar orbit 
round the pole of the ecliptic, and caufes an ofcilla* 
tion of the terreftrial axe on the plane of the ecliptic, 
which is compleated in a revolution of the pole of 
the lunar orbit round the pole of the ecliptic. 

From all that has been faid, it follows, that there 
are five diftindt motions of the pole of the earth $ 
namely, two of preceffion, which are parallel to the 
plane of the ecliptic, and three of ofcillatton on the 
plane of the ecliptic. 

The two of preceffion are caufed, the one by the 
fun, the other by the moon. That, which is caufed 
by the fun, is constantly the fame at every quarter of 
the time of the revolution of the fun round 'the earth, 
that is, every three months : That which is caufed by 
the moon, is conftantly the fame at every quarter of 
the time of the revolution of the moon round the 
earth ; that is, about every feven days. 

Of the three motions of ofcillation, one is caitfed 
by the fun, and is completed in the time of the femi- 
revolution of the fen round the earth, taken from one 
equinox to the following one 3 that is, in fix months. 

The other is caufed by the moon $ and each, ofcil- 
lation is completed in the fpace of a femirevolution 
of the moon round the earth ; that is, m about 14 days. 

The third is caufed likewife by the moon, and 
srifes from the plane of her orbit being different from 
the plane of the ecliptic, and from the pdle of the 
lunar orbit making its revolution about the pole of the 

ecliptic 
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ecliptic in about 18 years and two thirds. And this 
ofcillation is compleated in the time of the revolution 
of the pole of the lunar orbit about the pole of the 
ecliptic ; that is, in about 1 8 years and two thirds. 

It will appear in the memoir, that there is a relation 
purely geometrical between the quantity of the nu- 
tation, during the time of the femirevolution of the 
pole of the lunar orbit, and the quantity of the pre- 
eedon, caufed likewife by the moon in the fame 
time. This relation is quite independent of the force 
of the moon, of the quantity of the earth's flatnefs, 
of the quantity of the terreftrial matter, and, in a 
word, of every thing of a phyfical nature that can 
enter into the problem. 

We are content to examine the motions of the pole 
of the earth produced by the fun and the moon. 
The fame method, and the fame formul<z y will give 
lifeewife the motions of the terreftrial pole arifing 
from any other planet, as Saturn, Jupiter, &c. but 
thefe motions are too minute to merit attention. 

Whatever has been faid of the a&ion of the fun 
on the redundant matter about the earth's equator, is 
alfo applicable to his a&ion on a fimple ring placed 
at the equator, without adhering to the terreftrial 
globe ; ^and the motion of the pole of fuch ring may 
be determined by the fame method, and confequently 
the motion of its nodes on the plane of the ecliptic, 
and the alteration of the inclination of its axe to the 
fame plane. And fince thefe motions are the fame, 
whether the ring be fuppofed entire, or a fmall por- 
tion of it only be confidered, or a mere point thereof, 
the motions of the nodes, and the alteration of the 
inclination of a moon, or a fatellke of a planet, may 

thereby 

2 
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thereby be known. And the formula differ in no- 
thing from thofe of the motion of the nodes of the 
earth's equator, and of the alteration of the obliquity 
of the earth's axe to the plane of the ecliptic, but in 
this; that the action of the fun on the ring to make 
it turn, is exerted entirely thereon; whereas in the 
problem of the preceffion this force muft neceflariiy 
be diftributed throughout the whole mafs of the earth, 
on account of the adherence of the ring to the globe 
of the earth. 

DIVISION of the WORK. 

This memoir is divided into four fedions. 

The i ft fedion treats of the motion of the pole of 
the terreftrial equator caufed by the fun. 

The 2d fedion treats of the motion of the pole of 
the terreftrial equator caufed by the moon. 

The 3d fedion treats of the motion of the pole of 
a ring, or of the orbit of a moon, caufed by the fun. 

The 4th fedion contains the application of the for- 
mula found in the other fedions. 

SECT. L 

Of the motion of the pole of the terreftrial 
equator caufed by the aSlion of the fun. 

Problem I. 

Article 1. "To find the moment , which refults from the 
attraction of each particle of the earth towards the 
fun, in the inverfe ratio ofthefquare of the diftance, 
to make the earth's axis turn upon its centre C. 

Let EFE'FE, fig. 1 . tfi. be the fedion of the 
earth by the plane of the circle of the fun's declina- 
tion $ 
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tion ; P E F E' P the circumference whofe diameter is 
the earth's equator, E E' or P P'. Let E E' be perpen- 
dicular to P P', and in the equator. Let 1 1 be per- 
pendicular to C 5, and aflume this diameter II for the 
leaver to which all the moments are to be referred. 
The motion of any point, as^, towards the fun, is 

S 
=?. By refolving this motion into two, one accord- 

ing to gC, the other parallel to CS; the motion ac- 
cording to g C has no tendency to make the point g 
turn round the centre C. The motion &f the pointy 

parallel to C S will be — ^ x •*— or — l , hut the 

bg *g Sg 

S 
motion of the centre C according to C S is =- % ; 

SL 

therefore the relative motion of the point g, in regard 

card to the centre C, is -=; 77* or S * S C X 

S g » k 

The moment of the pointy to turn about the centre 

Cj will therefore be S x S C x ^ JL _ J_ )xgxCI % 

\ Sg S C y 

the moment being the product of the motion by the 
mafs of the body, and by the arm of the leaver. 
And this moment caufes the point /to approach to- 
wards the fun, when it is pofitive, or when SC is 
greater than S g ; and caufes the point / to recede 
from the fun when it is negative, or when Sg is 
greater than S C. 

Ddd It 
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It will be found) in like manner, that the moment 
©f the point g' to turn about the centre C, is S x S C x 

( ==-, — ===7 J xg' y.C I; or with regard to the 

\ dg S l y 

point I which is on the oppofite fide of the centre to 
the point Jf, this moment, by changing the figns, 

willbe,5x5Cx^=4i-— =^T )xg'*CI = SxSCx 

f -___ — ___. ) x p- x C 7. Therefore the moment 
of the two equal points £ and #' to caufe the point I 

x i *Cl + S*SCx(jL,-J= is Jx g *CI=, 

gxdxSxSCx^-^ 

If the points y and y be taken equally diftant from 
the points D and £>', as the points g and #', it will 
likewife be found, that the moment of the equal 
points y and y' to caufe the point / to turn about the 

/i I \ 

centre C, is y x C i x S x S C x f |==i — ^)—y x 

ClxSxSCx(~-±;} 

Therefore the moment of all the four points to- 
gether, g, g, y, y\ to caufe the point I to turn about 

the centre C> is(£— y)x~CIxSxSC *(j=i— ==jj, 

which 
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which becomes = o when the pointy can be taken — 
y, as may be done throughout "the whole extent of the 
chctePEPE'T-MtXttezoneEP'E'PEFE'FE 
be taken away from this circle, to have thje true figure 

of the earth, we (hall have g = gf %gr > and y — 
-r- yf x y a, taking the points g and y for the ele~ 

ments of d» zone, and £_ , -*? *?7^K 

Let the lines C S and CP, or C JB, be called J and 
*, refpedtwely 5 the radius 1, or unity 5, die fine of the 
angle S CP 9 V\ its cofine, or the fine of the angle 

SCE, u, CK> xy gK,yvJm,zyyM r z' {Jj 

Gtyf> dui PF> za; wefhallhave gn=zz; y V 
— a z (by the property of the eliipfe) $ alfo calling 

g r, r ; and y ^ % 3 and regarding the little triangle 
g r n as a right-Kned one, and fimilar to the triangle 

g C m r we flrall h&ve r — - * a #, and likewife ^ = 



# 



x a ^ 



By the proportion of fines to the fides of triangles, 
we fliall have yG —y Ft CN — xu. Finally^ if 
we confider the point S, or the fun, as at an infinite 
diftance, we Ml have S g = SK*= SC—CK^ 
s — x, and S g '' = S K = S C + C K = s ~f- x* 

II T 

Therefore r^ = r — r *-~. and =— 

Sg s — 3- + 5 SX * ™" * Sg 

1 11 

=•— ■ " r — ; — 5,. Therefore :=■? — — ,■ „ > z&- 

s > -f- 3^ ^ + jar 4- x* Sg* $g 

D d d z 6s 1 x 
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&$^x •4- nx^ 
fe f 1 ' ik * an( ^ re J e( ^ n S l ^ e infinitely fmall 

6x 

magnitudes, = — -. 

Therefore the moment wherewith the four points 

«§*> g> y> y> cau ^ e ^ e p°i nt ^ t0 turn > w iii» by fubfti- 

tuting in the place of the letters their analytical va- 

6x 

lues, be (gdu — rdu)*S xjyx— ; or putting, in- 

ftead of ^andr, the values above found, we ihall 
have for the moment f -z'z* zz JxduxSxyx 

Xv o a u 

— =~ — 'X y x d u x {z! + z) x (z f — z). But 

z -f- # — y M+g m = 2 y G — iyFizn&z' — z 
r= yM — gm^ %G Mz=ziCN— ixu. There- 
fore (z f + z) x (z x — z) —^Fuxy; and the mo- 

. 6aS r % 6a£ rr , 

ment is —^k^Fukx xy du—-~j-x^Vu%xxdxu. 

But in the circle Dg /we have ydu = ad x, and 

the moment is — - x ±Fu x xxydx = — - x 4 Fuxdx 



s* T ' i3 



## ■— a;x. But the integral ofx 2 dx y aaxx is ^ 

aafd x V aa — xx — -~ (a a — x x) "% and when 

4 

at = #, this integral \s\aa fdx y/ aa — xx^ or, cal- 
ling the ratio of the circumference to the diameter x, 
we fliall have/V x Vaa — xx> or the area of the qua- 
drant whereof a is the radius, = T^7rXf^ = f^ 2 x , 

Therefore the integral of — - x 4F u x at x d x 

\/aa 
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V aa*— xx^ox the fum of the moments of all the points 
which compofe the elliptic zone E P E' PE F E FE 
. 6zS Vuira* 



is — - r- x 



If the terreftrial fpheroid be cut by any plane pa- 
rallel to the plane P E P \E P of the circle of de- 
clination, fig. I. n°2. the fe&ion will be an ellipfe 
fimilar to the ellipfe EF E f FE; and if the greater 
femikxe c' L of this ellipfe be called X, it will be 
found, as has been already in the ellipfe E F F FE y 
that the fum of the moments of all the points of this 

„. _ i . jr, . 6a S PuttX* 
ellipfe to turn about its centre C, is — x . 

It has not been taken into confideration, that here 
the centre S of the fun is a little below the plane of 
the feftion, the line c' S making an infenfibie angle 
with the line C S. 

Calling C c\ T; the moment of all the fe&ions pa- 
rallel to E FE' FE to turn about the axe C c' will 

be the integral of ~— x — — x d IT, or the inte- 

° 6 3 2 

gral of 2—- x x (aa TT) %dT=: ~r x — •— * 

s 3 2 v i 3 2 

(*«■ d Y— za* r*dr+Y*dT), and this integral is 

3i£ x £llw**r— i**r* + 5r0i and when 
* 3 2 

T= tf, the integral is —r~ x x -rja\ This is 

the fum of the moments ot all the pints of the 
hemifpheroid of the earth formed by the fedtion 
E P f E* P E of the circle of declination, and the fum 
of the moments of all the points of the whole fphe- 
roid 
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2 a S 

roid to turn about the axe ^^ is ~- %Vu>ir*-gjaK 
Which was to be found* 

Corollary. 

2. If it wefe required to find the fum of the mo- 
ments of all the points of a fingle crown EL^E ( ^E 9 
fig. r. n° 2. placed at thfe equator , and detached from 
the earth, to turn about the axe $>jy of the circle of 
the fun's declination, the thicknefs of the crown be- 
ing a a : 

The moment of the point L to turn about c* is the 
fame as that of the point y to turnabout Cj as is ma- 
nifest from the refolution of the motion according to 
S L into two, Ly> and y S* -, and from the great 
diftance of the fun y S will not differ from L S ; the 
triangle LyS being right-angled at y. 

By the preceding problem^f c L, or C T y be called 
X; and Cc\ T\ and all the other denominations of 
that problem be retained $ we fhall have y^-^XUy 
and C % = XV* 

And the moment of the point 3, is y x 

o TT- / * * \ n 3 XV 

yx* S x SC^(^^j^^y%XuxSx^ r . 

And putting inftead of y y the element of the crown,, 
which is &a%du, calling, in this cafe, d u the ele- 
ment of the circumference ELQEly the moment 

®f an element of the crown will be za x — x Vu x 



* The lines S L and yS are not drawn in the fig* to avoid con- 
fnfion. 

XXdu 
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XXdiu But in the circle E QE' E we. have, Xd u 
zaadT; therefore the moment of an element of the 

crown is za x £? xFuxa x d jT=p~ x a** V u x 

the quadrant E L ** the crow, i, 2? x *V u * 

i tf ir x £ * = $j- x a /^# x 1 7T tf*. And every other 

quadrant of the crown having an equal motion, the 
fum of the moments of all the points of the crown, 
to turn, in vertue of the folar a&ion, about the axe 

^,i8tx a ^ Xt ^ 
$& 

Problem II. 

3. To find the fum of the moments of all the paints of 
the terrejlrial fpberoid turning about the axe Q^, 
.the motion of the point E being given, and = ^. 

We tnuft firft feek the fum of the moments of ail 
the points of the ellipfe EFEFE, Jg.i. *° z\ 
turning about its centre C\ and to have* the fum of 
the moments of all the points of this ellipfe, we fhaii 
iirfl: find the fum of the moments of all the points 
of the circle EFE'P E, and then we fhall fubdu& 
therefrom the fum of the moments of the whole el- 
liptic zone EPE'PEFEFE. 

The motion of any point of the circle E FE 1 PE C, 

placed at the diftance x from the centre C, will be - p ; 

the motions being here in the fame ratio as the di~ 
4* ftances 
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fiances from the centre, lince all the points com- 
plete their revolution in the fame time ; and the mo- 
ment of all the points which compofe the circum- 
ference i7r x will be % T x x - u x x \ the moment 

a 
being produced from the mafs by the motion* and by 
the arm of the leaver. 

Therefore the motion of all the concentric circum- 
ferences which compofe the circle, is* ~ x x*d x 



X 

* 



VT fJL 7T JUL 



x x* = f ^ x a\ when* = a, as for the 
a % a 

circle EFE'PE. 

To have the fum of the moments of all jlhe points 
of the elliptical zone E />' E' P E F E'-FE, all the 
points of the zone may be confidered as placed at the 
diftance a % from the centre C, and having, confe- 
quently, the fame motion as the point £,becaufe the 
greateft thicknefs P F of the zone is very fmall. 

The fum of the moments of the zone will be equal 
to the quantity of matter multiplied by the motion 
Hi and by the arm of the leaver a > ov za yrxfzux 
^ x# = 7T fA&aK 

Therefore the fum of the moments of all the 
ppints of the ejlipfe EFEFE turning about its 
centre C, the motion of the point £ beings, will be 

x2£ x a+ — t w, a a*. 
* a 

It will likewife be found generally, that the fum 

of the moments of a fimilar ellipfe, of which C L, 

ov.X % is half the greater axe, and which turns abouit 

ts centre C\ is f — x X 4, — ~— x X\ 

a a Therefore 
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Therefore the fum of all the fimilar ellipfes which 
compofe the terreftrial hemifpheroid, is/— « — — - * 

which, as has been feen at the end of Prob. L when, 
after the integration T has been made s=.a 9 will be 

— - — nr fA. x -Pj tfy and multiplying by 2, the fum 

of all the points of the terreftrial fpheroid will be 
( i — 2a) x 7t ^ x 4?a\ Which was to be found, 

CoROLLARr, 

4. If you would find the fum of the moments of 
all the points of the ring E ^E' ^ £, Jig. i. n*%. 
turning about the axe ^^ : 

The moment of an element L of the crown placed 
at the dlftance X from the axe of rotation $>J>^ is 

a 
tity of matter by the motion, and by the arm of the 

leaver. But in the circle E %E E we have, du^ % 

therefore the moment of an element of the crown is 
za ftxXdF, whofe integral, which is a a p. x a a *■ , 
gives the fum of the moments of all the points of the 
crown. Which was to be found. 



a a d it x £— xX, which is the produdt of the quan- 



JE e e Pro- 
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Prqble'm III. 

5. Having given, the moment wherewith the earth 
turns about the axe QjQ^ of the circle of the fun's 
declination, To find the motion of the pole P, or, 
which is the fame t of the point E in the plane if the 
circle of the fun's declination. 

By Frob. I. the moment wherewith the earth turns 
about the axe C ^> by the a&ion of the fun, is -2-~ 

By Prob. II. the moment wherewith the earth 
turns about the fa»e axe C J& the velocity of the 
point P y or of the point £, being ^ is (1 — 2a) x w p 
h -£? a*. 

We fhall have then ^ && p ux ^? as z* (1 — <ta) 

2Saa P u 
x v fi * t 8 t ** i whence we get j* g i3 ^— '^ An<1 

this ia the motion of the pok P, or of the point E, 
about the centre C. Which was to be found. 

Corollary. 

6. In like manner, the moment wherewith the 
crown BQJF^R turns about the axe U^, being 
given* the motion of the point E may be known, 
ror, 

By the CorolL of Prok L the moment of this 
crown, turning about the axe CJ^by the adion of the 



2 S 

fun, is ~ x a 7T v u x a\ 

• .3 



By 
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By the CoroJL of Prob. II. the moment of this 
crown is alfo a a jjl x a x >&. 

We have then i-xat jfix^sa^^^j 

whence we get p ;a — x a v u m < Which was to be 

found. 

Remark. It is proper to obferve, that the motion 
of the point E of the croWn is the fame, whether the 
crown be entire, or there be no more of it but the 
point E. 

For, by Prob. I. the motion of any point g f paral- 
lel to C S^jig. i . n° 2. and refpe&ively to the centre C> 

is SxlTCx (=r — =LrV Which is = 4^x^-5 and 

x Sg S(?' s> 

when the point g becomes the point Ey we have 
x-s=xav- 9 v being the cofine of the angle DC E. 
Therefore the refpe&ive motion of the poiftt E pa* 

rallel to the motion CS of the centre C, is S x -—/; 

and refolying this motion into two, the one according 
to E C, and the other perpendicular to E C, this latter 

f\ jm yf iff A V ' . ■ 

will be = S x £-JL x — =-±?~ a v u* being the fame 

s 3 a s ° 

as that which was found for the point JS when it is 
united to the crown. 

'This fhews that the motion of the other points of 
the crown produce no alteration in the motion of the 
point £, which is owing to this ; that all the points 
of the crown have the fame angular motion about the 
axeCi^ 

E e e i IPro- 
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Problem IV. 

7. To find at every inftant the variation of the place 

of the pole of the earth. 

The earth has two motions of rotation, the one 
about the axe of the equator, which is likewife the 
earth's axis y and the other about the axe CQ .of the 
circle of the fun's declination 5 this motion is caufed 
by the fun's a&ion on the redundant matter about the 
equator. 

The point E y fig. 1. #° 2. which is the interfe&ion 
of the circumference JB §>J5' ^E of the equator and 
the circle PEP'EP of the fun's declination, will 
therefore have at every inftant two motions, whofe 
directions are perpendicular to each other. 

The former of thefe two motions, which is the 
diurnal motion, is uniform $ and if we call it m^ the 
fpace run through in an inftant, dt/ismdt; the mo- 
tion being always equal to the fpace divided by the 
time, or the fpace equal to the product of the time* 
Alfo let E e be that fpace. 

The fecond motion of the point E which is per- 
formed in the circumference E P E f P 1 E of the circle 
of the fun's declination, and arifes from the adtion of 
the fun, is continually accelerated, from the continual 
application of the fun's a&ion; and if we call the 
initial motion /*, at the firft term of the inftant, d t> 
or the increment of the motion, the motion at the end 
of the inftant dt 9 is /*<//$ and the fpace gone thro* 
uniformly by the motion during the inftant d /, is 
fA,dt xdt, or i&d t\ Let E t be that fpace. 

The 
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The point E, in confequence of thefe two motions 
together, E e and E g, circulates neither in the cir- 
cumference ES^E' ^E of the equator, nor in die 
circumference EPEIP'E of the fun's declination. 
But if we form the re&angle Ee e 1 g £, the diagonal 
E e 1 will be the elementary arc of the circumference 
E e* q E f E wherein the point E will circulate -, and 
die angle e E e' y equal to the angle Qj: q, equal to 
the angle F Cp\ will be the angle whereby the pole 
P 9 is elevated, and the pole P deprefled, below the 
circle of declination, by moving in the circumference 
P' p f Qj P p p\ whofe plane is perpendicular to the 
plane of delination $ and the point p' is the true 
place of the pole at the end of the inftant d /, and 
the fmall arc P f p 1 expreffes the inftantaneous varia- 
tion of the place of the earth's pole. Which was to 
be found. 

Corollary I. 

8. The fimilar -feasors e E e\ §Cq, or FCi>' y 
whofe three fides of the one are each parallel to tne 
three fides of the other, give this proportion, E e ; 

e e* or Eg : : CF : P'/ = ~ x C F = (by the 

preceding Prob) to ^~y x C P = £~ x a. But 

by Problem III. u = 3 3 , * * - 7 j therefore Fp = 
* n J 3 (1— 2a) 

„ I ?* avU „ xadt^zjyuadt, making A 
i 3 x m x ( 1 — 2a) 

3 S a a 

j* xz«x(i —2a) 

Corol- 
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Corollary II. 

9, If, inftead of the terreftrial fphsroid, we fup- 
pofed only a fingle ring, it would be found k like 
manner, that the pole P of &ch ring would fhift its 
plgse* during the inftant d £> by running through the 

arc #'/ =|i x CP' ^til^a. But then weihould 
■ Re m 

take the value of p as in Cor oil. of Prob. III. which k 

O J f 

i- x d ? u. Therefore we lhall have P k p' ~. £L^ 
i 3 *# 

x^.=-^ — - x yiia at. 
s*xm 

To apply* then, the formula of the preced. Cbre//* 

it will fuffice to make — - — - in that Corolla 1. for 

1 — ia 

then the formula of CorolL I, beeomes the fame with 
that juft now found in this CorolL 

This will be of ufe hereafter for applying the far* 
mulct of the motion of th$ nodes of the terreftrial 
equator to the motion of the nodes of a moon or fa- 
tellite of a planet 

Corollary Ilf. 

10. It fhould be well obfcrved in the preceding 
CorolL that the direction P p f of the pole Pis ever 
parallel to the dire&ion Ee of the point E of the 
equator, fines they are bothperpendiqukr^otheplafie 
of the circle of the fun's declination, and the di- 
re&ion P' p' goes on the fame fide as the direction E e 
of the point E> which is placed on the* fame fide of 

the 
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the pole P*, with refpedt to the line SC J&, and the 
direction of the oppofite pole P, goes on the fame 
fide as the direftion of the point £ of the equator 
which is placed on the fame fide of the pole P with 
refpedfc to the line S C B'. This fhould be carefully 
attended to in regard to the following "Problem. 

Problem V. 

1 1. To determine at every injlant the motion of the 
pole of the earth with refpeSi to the ecliptic. 

P P', Jig. 2. n* i. & n* 2*. is the earth's axe; 
T ® & xr reprefents the ecliptic 5 s Ep E s i s the 
tangent plane to the pole P, and parallel to the equa- 
tor ^ the line D s D z is the interferon of this plane 
with that of the ecliptic, and is tangential at the com- 
mon point s to the circles s E ' p & $ and T s a y? . 
The angle PCs is the angle of inclination of the 
earth's axe to the plane of the ecliptic, being like- 
wife the folfticial angle. The earth, by its diurnal 
motion, turns about the axe P' P according to the 
order of $ E *p E s $ and the fun, by the annual 
motion in the ecliptic, moves according to the order 

of T S ft Vf, 

Let S be any place of the fun in the ecliptic. By 
Jrt. 1 o> the motion of the pole P making the acute 
angle PCS, will be according to P p perpendicular 
to the plane PCS D P, and confequently to the line 
PD. 



** Note 9 That the fig. »° 2. is only to reprefent the circle 
S E f S, which could not be reprefented but by projection in 
fig.. a° 1* 

5 Forming, 
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Forming, therefore, the rectangle P Mp R, the 
motion of the pole according to P p will be refolved 
into two, according to P R and P M. 

The motion of the pole according to P R is pa- 
rallel to the plane of the ecliptic, and to the line of 
the nodes T Csa. This motion tends to move the 
pole P about the axe of the ecliptic, and in a parallel 
to the ecliptic, and caufes the equinoctial point r to 
recede, and the point v , and the node #, to advance 
towards the fun ; which produces a preceffion of the 
equinox equal to the angular motion of the pole P 
about the axe of the ecliptic ; for it is indifferent 
whether the pole P of the earth moves about the axe 
of the ecliptic, whilft the plane Y $ & v? remains fix'd; 
or the fame be fuppofed to be fix'd, and the plane of 
the ecliptic Y s ta xp to turn about its centre C, and 
the axe of the ecliptic. 

If we take another place S* of the fun at the fame 
diftance from the folftice s, but on the fide contrary 
to Sy the direction of the pole P will be, by Art. 10. 
according to P/>\perpendicular to the plane FCS z D z P y 
and confequently to the line P D % 5 and the fun's de- 
clination being the fame in D % as in £>, the motion 
Pp % will be equal to the motion Pp. 

Refolving the motion according to P f* into two, 
according to P K and P M> the motion according to 
P R produces the fame preceffion, and with the fame 
fign, or the fame direftion, as when the fun was on 
the other fide of the folftice ®, and in D; and the pre- 
ceffion is ever the fame at every quarter revolution of 
the fun. 

The motion according to <P M caufes the fame 
variation in the inclination of the earth s axe to the 

ecliptic, 



E 409 ] 

ecliptic, as when the fun was on the other fide in S> 
but with a contrary fign, or direction ; and the fum of 
the lines SP M', from the folftice s to e, will be the 
fame as the fum of the lines IP M, from T to s, but 
with a contrary fign : fo that the angle of inclination 
of the earth's axe to the plane of the ecliptic is con- 
tinually increafing from Y to s, and then decreafing 
from 05 to tt; and as the diminution is equal to the 
increafe, the inclination becomes again the fame in 
£s as it was in V, having undergone an ofcillation 
whofe period is fix months. 

Whilft the fun pafles from tei to yp > there are the 
fame motions of the pole, as whilft it was paffing from 

Thus is the motion of the pole determined at 
every inftant, with refped to the ecliptic. Which 
was to be done. 

Problem VL 

12. To find the quantity of the precefjion, or y which 
is the fame, the arc of the parallel to the ecliptic 
run through by the pole of the earth P in thefpace of 
time the fun is. pafjingfrom the equinox to the fol- 
Jlice, or from the folftice to the equinox y which 
may be taken for a quarter of the time of the fun's 
revolution about the earth j the angle comprehended 
between the equinox and the enfuing folftice differing 
but by an infinitely fmall quantity from 90 degrees* 

Calling, as ltiProb. I. the femi-axe CP, a; fig**2. 
n* 1. &n*%. the fine of the angle PCS, or PC A Vv 

and its cofine, or the fine of the fun's declination, u :■ 

F f f Let 
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JLet JPgs, be b% C& t r\ weihallhave CD** -t 

u 

p ,£>« - V- t the difference Ss of the asc r 5, which is 
u 



****** 



the fun's difance from the node Y, will be = % 

as is found by tfeefe two proportions, r . 8 s : : C D 



; X/ w = -* and X) & — — ; jn w 



/CD : C s =r ; $ D j whence we have CZ) x «Jj 



r r x aC'D 



fr* H ' * « 



xsD = rrx</CD, and iV * 

.CZ> x $ D 

•r */# < 

■ , — La ss (putting inftead of C-D and J? iX their 

yaa — rr l ° 

uu 



valuer - and V ^ ^ =* to the fpace run through 



uu 



by the fun S in the ecliptic in an infant, = 2 vr x If 

calling f the time the fun employs in running thro* 
the whole circumference 2 #■ r„ 

5* t A 11 

Whence we have </# w - — ^ * ~rs=a 



d u 



rr 



HMMM _ 
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By Art. 8. -w=e have a P p=* AVu x a J t ; there- 
fore, by ^^. V. the infigntaneoas pr eceifio n witt be 

Pi? ^ <£ 

^f Vuxadfx — -, or ^F* %adt* ==-, the tri- 

angles !P ^ *, ?D ©, being fitnilar, flnce die three 
fides of the one are perpendicular to the three fides of 

the other. Putting* therefore, inftead of T D, 3?©, 
and V/, their values above found, we fhall have the 

inft&ataneous preceflien =*AFu x — - k — £f-~*# ** 

ar zt rr 

u 

A , jT uu du •. - uu d u 

.» u# * X -^— - X »* rsEfart atefcS* -But 




» ■ j i i i j i i . t.i. i ■■ •Hi ., > 



rr rr 

— «— ■ . .- — >— *- uudu 



w ## — a#4" /At a&~r-uuy or limply =2 yf — 

p^T ^ ^ J Vaa~r*tu 

rr 

when ff = -> as it happens when the fun is in the fbl- 



ftice ffi, said thetf fdu Vaa—uu* which is the area 

rr 

of a quadrant of a circle whofc raditts is -, will be 

## # Mrfi 

iTr ir~ ^rr 

Therefore the preceffion, whilft the fun is paffing 

from Yto &. is -tf x — x — ^Ab% - x — — • 

27r 4irr z J^rr- 

Fff 2 and 
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and calling CH> which is = the radius of the circle 
parallel to the ecliptic which the pole P runs thro', 



aa 



gy weihall have# = — , and the preceflion Ab x 

~ x — will be like wife Ab*-x—. Which was 
2 4rr 2 4^ 

to be found. 

And this alfo is the quantity of the preceflion 
during the time the fun panes from the folftice to the 
equinox, or generally, during the time of each qua- 
drant of the fun's revolution ; as was feen in Prob. V. 

Remark. 

13. The difference of the fun's diftance St from 
the equinoctial point, is equal to the arc the fun goes 
through in the ecliptic, when the node r is fix'd, as 
was fuppos'd in the foregoing Prob. but when the 
node T moves in the ecliptic the contrary way to the 
fun's motion, the difference of the fun's diftance from 
the node is equal to the arc gone through by the fun, 
increafed by the arc gone through by the node T. 

Therefore always taking S j, fig. 2 . n* 1 . for the 
difference of the fun's diftance from the node, we fhalj 
have iSi equal to the arcdefcribed by the fun, more 
by the arc defcribed by the node. 

But, by the former Prob. we have feen, that the 
arc run through by the pole P in an inftant d t, and 
in a parallel to the ec liptic, whereof g is the radius, is 

AVu%adt x —-^ z=zAVu x t—Kdt — Ahuudt. 

PD f£ 

u 

The arc run through by the node T will be then 

Abu 
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T 

Ahuu&t%-g fince thefe arcs, which meafurc equal 

angles, are as their radii g and r. 

We fhall have, therefore, in the above Problem, 

o j, or —==—==:, xsZTrrx-p + Avuux - dt\ 
Vaa — uu * g 

rr 
whence we get dt = x -*.« 

rr *Tg 

But- — ■ ■ ^» ai — Ah uux - f , ©V. 

where the other terms may be negle&ed which con- 
tain the powers of A, becaufe A is a very fmali fra- 
ction. 

We fhall have* therefore, d t == , , , •_ =—-- x 

2 7r Vtf# — uu 

rr 
{l—Abuux *.J. and the in&antaneous pre- 

% Tg/ 

ee&on will be A b x ■— . x- 7 ±i = ^x{i — Abuu* 

2>7T ytia—UU 



rr 



TV 
i whofe integral for the fir ft term, in the folfti- 

2 7TgS 

cial point, where a= ~, is ^ # x — x , as was 

r 2tt 4rr 7 

feen in the preceding Problem. But the integral of 

u+d u 
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as — » #3 v aa<~~uu — • J*. # x f ~«~#ar) t 



y " ' , ' " -■ - — '~ ~r —^ w - i 

rr 

+ * ~" y^ * Vaa~-»»> or fimply, "=» £ — / </ 

rr 



V aa—uu> when we fuppofe, after the integration, 
rr 

* 

tf * aa ant % aa aa^ ^ t r 

-==*#$ and wi — x — =23 f — x . Therefore 

r ^ rr zr rr j^rr 

the preceflxon from the fun's departure from the equi- 
nox till his arrival at the folftice, is A b * — x x 

( I— Ah x ■— x * ~ J a= ( g being « — ) ^>x 

z^iT rr*/ r \*s 

zr 4* ^ r 

When the motion of the node is not very fenflble, 
it will fufiice to make ufe of the formula of the pre- 
ceding Problem, which is the firfl: term of this ; But 
when that motion is fenfible, which is the cafe of the 
moon's node, when it is to be determined for a quar- 
ter of the revolution of the fun, it will bfc requifite 
to employ this formula, which contains two terms of 
the feries. Nay, it would be very eafy to take a greater 
number of terms, fo as to negleft nothing $ but this 
would be afcfolutely ufelef% besaufe of the <|uick con- 
verging of the feries* 



Pro- 
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Problem VII. 

14* To find the alteration of the inclination of the 
earth's 4tie to the ecliptic, during the fun's faffhge 
from the equinox to the foi/lice, or from the JoU 
fiice to the next equinox $ which is the fame y onfy 
#ffi$5led with a contrary fign 9 as Jbas hem Jienim 
Prob. V. 

By Art. 8. we have aPp^AVu x a d t \ and by 
9roh. V, the inftantaneoias variation o£ the inclination 
vf the earth's axe to the .ecliptic is AFuna dt x 

P M $d 

AVuxaitx -ffiss** becaufe of the fimilar 



of Prdk VL) AFu x a*±~ xLL^4£x %&= Afflux 



triaagie$ <P^ Af^ PD&> = (talcingthe denominations 

„r x dCD « D 

"■""■"■ • jC '■■ •• - i- 1m.11 \t I,, I,, ■ 

</tf 

*r rdCD ^ Arr aT r *7Tu Arr T 

«t GDxPD *r <*r «* **• 

— x - 
u u 

xudu* whofe integral is £ ^ r x — x «», and when 

the funis atthe point «, we have i : » ;: r : *, and 
+ z=i'ru% therefore the preceding integral is* then 

i ifx x a tf. Which was to be found. 

Remark. 

1 5. When the motion of the node is not infenfible, 
you are to take the value of d t of the Remark that 

follows 
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<T r x d C ID 
follows Art. 12. which gives dt = — x =x 

2" 
t\~—Ab x x # «), and the inftantaneous varia- 

tion of the inclination of the earth's axe to the ecliptic 

f T 
will be-zfrx— %u du %{\ — A b% n x u u\ 

2t 2 irg 

whofe integral* when the fun arrives at the folftice, 

T 

where we have ru=-a > becomes f A a ax 



mmmmt 



a. 



2 ?rr 

^** r ., r 



X 



* r x z^r 2 7rg 



%Ab% = ( becaufe g =lf ) 



7" y X 
:|,<f**x x(i — i^f^.x i 5 and this is 

the formula* to be made ufe of when the motion of 
the aodes is feijfible* 



SECT II. 

Of the motion of the fole of the equator of 
the earth caufed hy the a&ion of the moon. 

1 6. Whatever has been faid in Self. I. of the pre- 
ceffion, and of the ofcillation of the earth's axe on 
the plane of the ecliptic, through the a&ion of the 
fun* Is equally applicable to the a&ion of the moon ; 
it being requifite only to fubftitute every-where 
the moon inftead of the fun y L inftead of 5, and 
A inftead of s; the time which the moon em- 
ploys in completing her revolution about the earthy 
inftead of the time the fun employs in performing 

his 
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his revolution about the earth, or M inftead of Tt 
Laftly, the lunar orbit, inftead of the ecliptic. Like* 
wife, inftead of A> which {Art. 8.) was equal to 

2— % We mult put B s== £— . x >. 

s*m * Km I — 2a 

17. We fhall find then, by Art. 12. that the arc 
defcribed by the pole P of the earth parallel to the 
plane of the lunar orbit, whilft the moon makes one 

TiJf 

quarter of a revolution about the earth, i$Bbx — %<~> 

which gives the arc defcribed by the mean motion ih 
an inftant, d t, equal to B b x iL x d t =*= Bb x - a a 



xd t-> putting, inftead of g, its value 



zr zrr 

ad 

••"* ■• 

r 

18. We fhall find alfo, by Art. 14. that the varia* 
tion of the inclination of the earth's axe to the plane 
of the lunar orbit, when the moon is at its point of 
ftation po degrees diftant from the node of the equa-* 

tor with the lunar orbit, is i B x — * x a a, whereby 

the angle of inclination of the earth's dxe to the plane 
of the lunar orbit is increafed when the moon is at its 
point of ftation* 

ip. We therefore fhould have nothing to add, if 
the plane of the lunar orbit were the fame as that of 
the ecliptic, or if it always retained the fame po* 
lition : But as this plane continually varies its pofitlon, 
and its pole defcribes a fmali circle about the pole of 
the ecliptic, from whence it is always about 5 degrees 
diftant j it ftill remains that we examine what is ths 

G g g pre* 
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ptectffton fcmfed by the moon, with rdpedt to the 
ecliptic ; which may be done by refolving the mo* 
tion of the earth's pole, parallel to the plane of the 
lunar orbit, into two motions, one whereof is parallel 
to the plane of the ecliptic, and the other perpen- 
dicular thereto, and which varies the inclination of 
the earth's axe to the ecliptic. This is what we ihall 
determine in the following Problem. 

Problem VIIL 

20. Having given, the motion of the pole P of the 
earth parallel to the plane of the lunar orbit f to 
find its motion parallel to the plane of the ecliptic* 

* c p i M< 3- *• *•■ © «* 2 * ^ the femi-axe of 
the earth. Tne plane of the figure is the plane of 
the folfticial colure* C Z is the axe of the ecliptic, 
confequently perpendicular to C s $ s the folfticial 
point, and P C s the folfticial angle : PZ is parallel 
to C s y and perpendicular to GZ\ and it is equal to 
the line C H of fig. 2 . The circumference /, /, l\ /% / 
is the circumference defcribed by the pole, /, of the 
lunar orbit ; L y L', L\ U is the fe&ion of the com 
CI, I /* I 3 1 prolonged* by the plane that is tangea- 
tial at the pole of the earth, P. 

Let 1° be any place of the pole of the moon's orbit. 
If upon the point P be ere&ed P 2?, perpendicular 
to the plane P C l\ this perpendicular will be the di- 
rection of the motion of the earth's pole, parallel to 



* The lines which are in the plane which touches the earth's 
pole /, are feparately represented in fig. 2. »° 3. 

1 the 
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the plane of the Itinar orbit, the plane PC/ being 
perpendicular to that plane, PCI being the axe 
thereof. 

Letting fall from the point R the perpendicular 
RM upon the line sPZ, the motion of the pole 
of the earth according to P R may be refolved into 
two* the one according to P M, the other parallel 
and equal to R M; and this latter expreffes the pre- 
ceflion with regard to the ecliptic, and the former 
gives the alteration of the inclination of the earth's axe 
to the plane of the ecliptic. 

The motion of the pole reprefented by M R, which 
gives the preceflion with regard to the ecliptic, is al- 
ways on the fame fide during the entire revolution of 
the pole of the lunar orbit, and is the fame on either 
iide the point / at the like diftance from it ; the motion 
according to PR being then the fame, and always on 
the fame fide, as has been explained in Wrob. V. 

* The motion according to P M is the fame on 
either fide of the point /at the fatpe diftance from it, 
but with a contrary fign, that is, in an oppofite di- 
rection. For it is manifeft, that if another point, as 
/°, be taken on the other fide, and at an equal diftance 
from the point /, the point M, where the perpendi* 
cular R M falls, will be on the other fide with regard 
to P\ than the point M 7 fince the angle RP Z\ 
which is here obtufe, will then be acute, and lefs 
than the right angle of an angle equal to L° P 2S. 

* The point /° placed on the other fide of the point/, that is, 
between / and / 3 , is not marked in the fig. nor the point M! where 
the perpendicular K M falls; for the fake of not embarraffing thq 
/^o with too many lines, it being eafy to conceive. 

G g g 2 For 
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For this reafon, the motion according to PM muft 
produce an ofcillation of the earth's axis, whofe period 
is the time of an entire revolution of the pole of the 
lunajf orbit about the pole of the ecliptic. 

Problem IX. 

2 1 . To find the quantity of the precejfion caufed by the! 
moon with regard to the ecliptic y that is \> the arc 
parallel to the ecliptic, run through by the earttis 
pole P, during the time of a femi-r 'evolution 1 l l P 
of the pole 1 of the lunar orbit \ 

Let there be drawn the lines N K, I* K perpen-* 
dicular to the axe of the earth C P y and parallel to 
the lities NP, I 9 #>>%. 3. n*i. & n° 2. 

The triangles PR M, <P N L\ K N I* are right- 
angled aqd iimilar -> for the three fides of the firft are 
perpendicular to the three fides of the fecond, and 
the three fides of the fecond are parallel to the three 

fides of the third, 

* ■ 

Still retaining the foregoing denominations, let 
pi — x\ Z £f—. Z' y <$ Z ~g, as in fig. 2. the 
Upe CH % CZ^fi Clor Cl ^ C, 

We ihall have NT — Vw—zzy jtfP=g~*-zi 
N K —- x g — z^ or* 7 - x^-j-^ when the point fa 

lies on the other fide of/ 1 5 P J? =? - ><<£•— #> or* * 

a a 

g-\-& when the point r is on the other fide of l\ 
The triangle C 1° K is here fimilar to the triangle 
whofe three fides are represented by the letters a y b y r^ 

iince 
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b 

fince — exprefles here the fine of the angle of in- 
clination of the earth's axe to the plane of the lunar 

orbit, and -is its cofine ; we fhall have then /° K = 
r 



mMmmmmm 



r r a 

m njL«an i u " ' p S ■'« "" i ' "" 1 * ' ■■»■■ ' ^ U* » "■■— ' 1 ' wpw— - \T ilv** •**%? 

a a a 

point i° is on the other fide with refped to /*•$ -^p 

s= — -^ = , or * for the other fide 



"" » ■» ■ " ■» 



r r 



iW W/° 



of /' : r=r = 75-f? =s Vtt— zz : Laftly, the differ- 
PR IK J 



ence of the arc /* /° = d u = Jt 3= ?-!£ 

x dt y calling « <T the time which the pole of the lu- 
nar orbit employs in performing its revolution in the 

circumference Ux, whence we get d t — ^— x 

The fpace run through in an inftant dt by the pole 
P of the earth parallel to the plane of the lunar orbit 

being 
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being by Art. IJ* ==? B b x . «* x d / • and by P/-0& 
VIII. the fpace run through parallel to the plane of 
the ecliptic, will be B b x ~ x d t x 1— = (by the 

~HCL ffT d Z 

preceding denominations) Bb x-— * x—.x^s ^ '■ ■ 

f *--* 

a ■* ~ b nT dz f % fZ~Z 

x == B % - x — - x; ■ ■ ,-7 =3=5 x J 2 ,. i 

# f r 4?r yjoc — zz c 

r 

r 

and putting inftead of ~, its value, which was found 
to be ^^ — ■> we fhall have J5 x — x ^~ xJ7+7S 

xg — #x ■ /■■ ■ ■ ■ : . ■ ■ — ; and when the point /• is q$ 

n't 

the other fide with regard to l\ we fhall have B x — 

4vr 

r » ■!■ II H I H IIM ■ 1 MI H II "■ ■» /7 ft* 

x — x//' — gz x^+^ x : a . Therefore 

always taking the preceffioa for the two points ta-< 
gether placed on either fide of l\ and at an equal di- 
ftance from it, we {hall have, by joining the two values 

nT f 
now found, after making reduction, B x — x ~ x 

4 ?r aa 

m ii i n ii ■ii m ii— — — ■ i ■■ »"■ /T- ft* M Cjf" + Q» 

tgjj~%gxx* — y — ■ :, Ori?X— X^-X 

d & 

mmmm ZZ X - .■ 5 g a ';"'— t 
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But the integral of ff* ■ ■ . - ■ , « ^^1 % 

iSL* is U % UL - f±L % when we take 

all the points l\ from / f to h and the integral of 
■ ■ ■ ■ ■ sa , which IS — # VXK—* zz + fd£ 

s/ XKf — ## j when* afte r the integr ation, we make 
<s = 3c, becomes /V 5? Vx* — zk % or the area of 

the quadrant I 1 z I, which is = 



7t 7T % % 36 7T 



2 2 4 






* Therefore the integral of B x .— . x^a xff<—z& 

It ace 

x~--a = ==r 1 lS==J5x— -X^-a x/ *^ J 

2 ace V * 4-^ * a«cc 

This is the fum of all the inftantaneous precef- 
fions for all places of the lunar orbit from / to /*, be- 
eaufe we have always taken two points together placed 
on either fide of /*. 

And this is the quantity of the preceffion with re- 
gard to the ecliptic, during the time of a femi-revolu- 
tion of the lunar orbit. Which was to be found. 



Pro- 



[ 424 1 

Problem X. 

22. To find the quantity of the nutation, or of the 
variation of the inclination of the earth's axe to the 
ecliptic \ caufed by the moon during the femi-r evolution 
1 F Y of the pole of the lunar orbit. 

The fpace run through in an inftant dt by the 
pole of the earth, parallel to the plane of the lunar 

orbit, being, by Art. ij. — Bbx — xdt, the inftan- 

2rr 

taneous nutation for any one place /• of the lunar or- 
bit will be, by Prob. VIIL ^Bbx^xdtx?^ 

J irr PR 

= (by the denomination of the p receding Problem) 

n , aa nT d z Vk K — &$ „ & 

Bb* — x — x. _ x = J3x~ 

%rr It Vxx~-zz ff r 

r 

aa nT dz p . . A - b . 

x — x — x =3===.* rutting inftead of —ite 

* 2 ^ Vxx — zx r 

value, which was found to be — — 2— , we fhall have 

a c 

5 x — — xff+gzxdzs and when the point 

ax x 2cc ^ ^ 

2* is on the other fide with regard to l\ we (hall have 

/M J ,. „ „ ii. ■■- ni l iii k ii n l. 

J2x xtj —g& *dz. 

2ir X2CC 

Taking therefore the nutation for the two points 
together, /°, placed on either fide of /*, we have 

B x 
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Bx x zffd z f whofe integral, when z is 

27TX2CC 

• n nT rr D nT ff 

— x is5x x$ffx — Bx — x-£— xx, 

This is the quantity of the nutation caufed by the 
moon during the femi-revolution / /" /* of the pole of 
the lunar orbit. Which was to be found. 

Corollary. 

23. By Prob. IX. the quantity of the preceflion 
caufed by the moon, with regard to the ecliptic, is, 
during the fpace of a femi-revolution / I 1 /* of the 

pole of the lunar orbit, Bx— x— — x (1 — t x -rr-y* 

By the preceding Problem, the quantity of the nu- 
tation during the fame time of a femi-revolution of the 
pole of the lunar orbit / /" /*, caufed alfo by the moon, 

is J5x — x — x *, 

2tt CC 

Therefore the preceflion, during the time of a 
femi-revolution of the pole of the lunar orbit, is to 
the nutation, during the fame time, 

As g J- x ( 1 — f £t ), is to -; or as $/» x 

(* — i j> ) is to a a jc. 

But the preceflion is performed in a parallel to 
the ecliptic, whereof g is the radius ; and the nu- 
tation is performed in the plane of the folfticial co- 
lure, and in a circle whereof a is the radius : Di- 
li hh viding, 
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viding, therefore, each circular arc by its radius, we 
ihall have the quantity of the angle : And 

The angle of the preceffion, during the time of a 
femi-revolution of / I] I* of the pole of the lunar 
orbit, will be to the angle of the nutation, in the 
fame time, 

As/V x (i~i ^yisto2x>Qra$x(l— iSw 

IS tO -^r. 

Scholium. 

24. Whatever has been faid as to the moon and 
the fun, may be equally applicable to all the other 
planets $ but as die efFeS of the a&ion of the reft of 
the planets upon the earth is not fenfible, we fhail 
not take k into cofifideratioii. 

SECT, III. 

Of the motion of the pole of a ring y caufed by 
the aBion of the fun: or of the motion of 
the pole of the moons orbit. 

25* We have feen, in Art. 9, that if, inftead of 
the terreftrial fpheroid, we were to fuppofe a fimple 
ring placed at the circumference of the equator, the 
motion of the pole of fuch ring would be found by 
the teM^M th/motionrf 4e polci 

the earth j foppofing only>in that formula t = u 

By 
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By this means we may apply all the formula 
which have been found in Setf. L to the motion o£ 
the nodes of this ring, and to the alteration of the 
inclination of its axe to the plane of the ecliptic. 

But by the 'Remark on Art. 6. the motion of the 
plane of this ring is the fame, whether the ring be 
entire, or there be only a fingle point which circu- 
lates in the ring's circumference : Whence it foU 
lows, that 

Thefe fame formula do likewife give the motion 
of the pole of the orbit of a moon or fatellite; the 
motion of the node of the orbit of fuch moon in the 
ecliptic % and the variation of the inclination of its 
axe of the orbit to the plane of the ecliptic : Ob- 
ferving to put the time of the revolution of this moon 
about the fun, infiead of the time of the earth's re- 
volution about the fun, and the motion of the moon 
in its orbit inftead of the motion of a point of the 
ecjuator. 

Remark. 

It may be obferved, that although the motion of 
the pole of a ring be the fame as that of a moon, 
during the time of the revolution of the ring, or of 
the moonj which is the fame $ yet there are fome 
particular motions which fake place when there is 
only one moon revolving in the circumference of the 
ring, and whieh cede to esdft when it is an entire ring 
that revolves. 

For exatriple ; in JtrL 2. the force, according to 
Ly t fig. i. «'i. of the point £,, is deftroyed by an 
equal and dire&ly oppofite force of another point h 
placed on the other fide, and at the fame diftance from 
the point E 9 as the point L, when the ring is entire ; 

Hhh 2 but 
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but when there is but one point, as i, or, which is 
the fame, one moon, which revolves in the circum- 
ference of the ring ; this motion fubfifts, and difturbs 
the motion of the moon in the plane of its orbit. 

In like manner the force of the point L parallel to 
y C, or according to c L y is deffcroyed, in a ring, by the 
force of another equal point a' placed on the other 
fide with regard to ^ y and at the fame diftance as the 
point L. But this force fubfifts in the cafe where 
there is but one (ingle point L, or one moon, and this 
.motion diforders, befides, the motion of the moon in 
the plane of its orbit. 

Laftly, If the ring, which circulates about the 
centre C, be elliptical, the motion of every point of 
the ring in the orbit is proportional to its diftance 
from the centre $ becaufe, on account of the conti- 
nuity of the ring, all the points complete their revo- 
lution in the fame time, and have equal angular mo- 
tions; but when it is but one fingle moon that re- 
volves, in an elliptic orbit, it defcribes areas propor- 
tional to the times, and has an angular motion fo 
much the greater, as it approaches nearer the centre $ 
which is the contrary of the motion of the points of 
the elliptic ring, the more diftant whereof from the 
centre, have the moft motion* And it arifes from 
hence, that the motion of the pole of the lunar orbit 
is much the fame as that of the ring, taking it during 
the entire revolution -, but that there is a fmall varia- 
tion, or inequality, in the inftantaneous motion of the 
pole of a moon - r whereas this inftantaneous motion 
is conftant through every inftant of the revolution of 
the ring.. 

Iihatt 
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I ftiall fpend no more time on the ring, with re- 
fpe£t to thofe motions which have nothing to do with 
the fubje<a in queftion ; but they fhall be thoroughly 
difcuffed, and applied, in a fecond memoir, which I 
{hall publifh, on the particular motions of the planets. 

SECT. IV. 

Containing the application of the formulae of 

the preceding Se&ions. 

26. The motion of the fun, or, to fpeak more ex- 
a&ly, of the earth, in the ecliptic, is ~ , which is 

the fpace divided by the time. 

27. The earth's central force will therefore be 

'J tip $ IX- 

jrj xp the central force being equal to the 

fquare of the motion divided by the diameter of the 
circumference in which the body moves ; and the 

S 

earth's central force being the force — wherewith it 

s s 

is attracted towards the fun ; we fhall have — - — 

s s 

r2irS \ I %irir$ * S 2.nrir 

_. 1 x — =_~~. whence we get -=s^_-^ 

2 8 . The motion of a point of the equator whofe 
radius is a, will be, calling the time of its revolution 

O J* rip 

tj = — -— , which is the fpace divided by the time. 

We have therefore m =s — — ■- 

t 2% 



c 
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20. fyArt.^. ^ = 4rx — — ' = 0>y Article* 

i i x aa^ 1 — 2a TT 1 — 2a 
a (by yfr/. 3 1. following) |~ x T x *fr. 

r 

3 a. Putting <7 for the ratio of the lunar force tl\ 

A*' 

S L S 

to the folar force -, we fhall have — , = - x q • and 

S A i 

B, which (by^r/, 16.) is = i. — x a ^ will alfo be 

A /» 1*— aa 

= £_xyx = (by ^r/. 2p0 S^x t x ~— . 

i 3 /» z 1— 2a v ' * ' T.T 17 <S 

31- Suppofing a = — -, which is conformable td 

170 

the obfervations of the gentlemen of the Parifian aca- 
demy, we fhall have — — = — ~, 

Problem XI. 

32. To find the precejion caufed by the fun during 
thi time between the equinox and thefoljlice \ that is 
to fay j in a quarter of a year, or three months. 

By Art. 12. the preceffion, during this time, is 

Abx ~x—. Putting, inftead of A, the value 
2 4-r 

found 
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found in Art 29. we fhall have J— ,x t x JL x — 

4'T 170 2 

4»r T 176 r $ 

But - is the ratio of the fine of the inclination of 
r 

the axe of the earth to the ecliptic, to the radius, or 

of the fine of 66 degrees $% minutes to the radius, 
, W*9i9. and 9 g i8 th« femi-circumfe«iice of 

IOOOO6OO 

tfie parallel to the ecliptic wherein the pole of the 
earth moves, and, confequently, equal to i8odeg. 

/, which is the tin& of the revolution of $ pom* 
of the equator, is equal to one day; and T equal to 
3 65 1 days -, we fhall have, then, by fubftituting ail the 

values in the precedingj6ra#/<i?, -2 — x „ 2122S1S'% 

$6$t 1 0000000 

JL x -rr- degrees. This is the preceffion produced 

176 o 

by the fun during the fpace of 3 months* 

33. Multiplying by 4, we fhall have the annual 

preceffion caufed by the fun = -|~. * 9 7%9 l$ % 

r 3.6 £* IQOOOOOO 

JL*i*2 de^ee«^4- x-^Z*^x|f degrees, 
176 * . 365+ iooooopo 88. ™ ' 

= (after dwe, redi»<aion) 13". jra'*. 11*". 



Pro- 
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Problem XII. 

34. To find the precejjion caufed by the moon, during 
the time of a femi-revolution oj the pole of the 
lunar orbit about the pole of the ecliptic j that is, in 
about 5^ years, or 9f xT,^T = i year. 

By Art. a 1. we have found this preceffion = JB x 

2 2acc v JfJ 

By Art. 30. J3 = |^ x ^ x JL : Subftituiing this 

value in the preceding formula^ it becomes ^Jr x -x 

But ^ is the ratio of the fine of 66 deg. 32 min. to 
a 

the radius, =? 9 7 ■. 

1 0000000 

^i. is the ratio of the fine of 8 f deg. to the radius, 
c 

the angle / c z, whereby the pole of the lunar orbit is 
diftant from the pole of the ecliptic, being, at all 

times, about , degrees, therefore/ = -0*5*2. 

' ° C lOOOOOOQ 

J is the ratio of the fine of f deg. to the fine of 8^ 

degrees, = — >-^-« 

3 Therefore 
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Therefore fubftituting thefe values, and thofe of 
t, % and t g found in the preceding Problem^ we 
ffiall find that the preceffion, during a iemi-revolutioa 

of the lunar pole* which is — , by Art. 2 1. becomes 

2 

n 3 9^7*9^9 ^f 9961947 V 1 

2 365^ 10000000x2 V 10000000/ 176 

x ,80 deg. x (,-t x (-gffip. 

This is the preceffion caufed by the moon during 
the time of a femi-revolution of the pole of the lunar 

orbit, — = 9$ x 71 
2 

35 # Therefore the mean preceffion caufed by the 
moon during the time T r which is the mean annual 
preceffion caufed by the moon, will be, by dividing 

the preceding formula by -, = a x -$—- x ' 

1 ^ &y J 2 J 365-4-10000000x2 

f 9961947 y x i8odq; V(i ^f 871557 Y) 
\ iooooaooy 176. * V 99 6 *5>47^ 

where it only remains to determine the value of q y 
which, by Art*$o. is the ratio of the lunar force to 

the folar force ; and making this ratio = i , conform- 

2 

able to the obfervations of the tides related by Mr. 
Daniel Bernoulli we fhall have for the mean annual 

preceffion caufed by the moon, 2 x — — x ^~-L~ — ~ 
r J 2 3054 10000000x2 

\ iooooouo^ 176 \ 9961947^ 

= (after due reduction) 34". 16'". $i"". 

I i i Pro* 
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Problem XIIL 

$& To find *ht nutation afibe emtb^ nxe caufedty 
the moon j during the time of a femi-revolution of the 
pole&f the moon's orbit^ that *>, in p£ years. 

By Art. 23. t x (i*-4 x ^Jist6^ f as the angle 

of the preceffion, foxuid ifl Jthe preceding Problem for 
the time — of the femi-revolution of the pole of the 

knar orbit, is to the nutation during the fapie time. 
By it, therefore, may be found the nuSation, Jhaviag 
the quantity of the preceffion of the preceding Prok 
or, reciprocally, knowing the nutation duringthe time 
of a femi-revolution of the pde of the lunar orbit* 
the preceffion will be known to a geometrical cer- 
tainty, for the fame time. The ratip, in numbers, is 
1099798 

time of a femi-revolution df the pole of the lunar or- 
bit, by the formula of ArU 22. which is 2?x ~ x 

— x sc ^ which, withoutsdteratioq, may be multiplied 

by ~ , or by ■ * y ; fince t, which is the ratio of the 

a x — 

circumference to the diameter, is — , and we fhall 

/mm w 

have 



[ 435 ] 

have the formula fix- . x — x * x ■ **? ■ sfixi. 



cr 22 2 

tf x- 

7 



£ x^ x !£ x 2L x * *• ; which, by fubftituting the 



x 

a c c 22 



values of the preceding Trobiem > and 180 degrees 

ittftead of * *> which is the femi-cireumference 

of the circle wherein the nutation is performed, be- 

2gt n 0172919 0061947 871 ff7 

comes y±x~x - x -22 — :-^x i— 7 -Ii x 

5T 2 1 0000000 1 0000000 10000000 

-Z x i&dcg.- JL-x ^x -2IZ22I2 X J21I247 

22 176 3654. 2 I OOOOOOO J OOOOOOO 

x "? x-ix ^-5 deg. equal, aftes redu&ion, to 

-^/i »./'/ **"" 



Problem XIV. 

38. To find the difference of the inclination of the- 
earth's axe, between the point of the equinox and 
that of the foljiice^ caufid by the aSfion of the 
fun.. 

By Art. 14. the formula ie f A% J— x a a. 

2>Tr 

Putting, inftead of A y its value of Art. 29. infteatf 
of -, which is the ratio of the fine of the obliquity of 

the ecliptic to the radius ~ 39 * Ify , we (hall Jiave 

I 0000000 

* * it?* * ~*"^6 * 1^55555 * * > and P uttin ^ 

I* • # 

1.1 2 in- 
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infteadof a, -£=cJTs=: _ a ^ « ~ x i8o deg, 

t t% 21 zz a 

(iuice^T is the fcmi-circumference of the circle 
wherein this inclination is performed) we (hall 

have -§-- x ~, x * 9 Z * if x Z. x 180 deg. 

«s (after redu&ion) 57'". 2?"". 

Problem XV, 

39. ¥0 find the difference of the inclination of the 

earth's axe to the plane of the lunar orbit \ when the 

moon arrives at its point ofjlation, 90 degrees difiant 

jrom the node of the equator with the lunar orbit y this 

difference of inclination being caufed by the moon. 

By Art. 18. the variation of inclination will be 
ijgx — *aa. 

Putting, inftead of B r its value of Art. 30.5 in- 
inftead of M 3 which exprefTes the time of the 
moon's revolution about the earth, 27 | days$ in- 
ftead of -, the mean value ~^- ^ ; I fay mean 

r iooooooo J 

value, becaufe the earth's axe is not always equally 
inclined to the plane of the lunar orbit, as has been 

fhewn in Art. ip, &c. we fhall have | x - 3 * ■ * x 

(3 6 ft) 

_i2i- x -i£- ^-£ x a ss (putting, as in the pre- 
2x176 iooooooo 

ceding 
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ceding Problem \ inftead of a, .21 x 180 degrees) f x 

/ p~~ % x £ 3 ; x-2Zr_ji? x -£- x 180 degrees, =* 
{3654) xxi^o 10000000 22, ° 

(after reduction) 10'". ip"\ 

Problem XVI. 

40. T0 ^W /^ ft*//** #/* the node of Jupiter** fourth 
fatellite, caufed by the fun \ during the time of \ of a 
revolution of thai fatellite about the fun. 

We need only make ufe of the formula of Pro^ 
blem XL wherein, conformably to Art. 25. we muft 

a 
make = 1 , t — 1 6 * days, being the time of 

I— i~2Z 

the revolution of the fatellite about Jupiter^ T=: 
$6j{ x 12 days, which is the time of the fatgllite's 

revolution about the fun, or about 12 years ;._ t =:i f 

r 

becaufe the orbit of the &tellite is but little inclined 
to the ecliptic, and, <fconfequently* the axe thereof 
nearly at right angles thereto. 

Wefhall have then %M ^MpL^?^ 

T 8 36ft x 12 8 

This is the motion of the node of this fatellite in 
3 yeaf s, or during % of its revolution about the fuii. 

Remark* 

41. By this may be found the motion of the nodes 
of the reft of Jupiter's fatellites. For it appears, 
fromr the formula^ that the motion of the nodes of 

different 
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different fatellites of the fame ptanet, k as the times. 
of their irevoltitiofls abottt the pkiiet/ 

Thus the motion of the nodes of the 3d fatellite, 

m the fp#e df 3 ;yeaf§, is jij^xy. * 

The motion of the nodes of the 2d is -2 — ii5i- 
180 deg. 

The motion of the nodes of the if! is ^JL ** 

365^ x 12 

1 80 cleg; 

Problem XVII 

42. 2* ^W the motion of the mdes of the fth fateU 
lite of S*turn> catifed by the fun % during the time 
rf i of the revolution of this fat ellite about the 
fun. 

Conformably to the preceding Problem we ihall 
|iave, by putting inftead of /, 79$ days * inftead of 
&$i>fi% '$0 days* which is nearly the time of the 
revolution of this fatellife about the fun* and we fhall 

I. 3 *7 9? 280 deg. 
nave "' . % "■ 'A' ' ' • 

4*. In the fame manner may be foond the motion 
of tne fiotfes of all theieft of Baturtfs lateftites. 



Pro- 
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Problem XVIII, 

44. To find the motion of the mom's node during the 
time that the fun is faffing from the node rf the 
moon's orbit with the ecliptic y to its point ofJlation$ 
thai is, in three months, wanting a few days. 

Here we are to make ufe of the formula of Art. 1 3* 
becaufe the motion of the Oioon's nodes is very fen- 
fible in refpecS of the motion of the fun. 

Welhallhave^x— x^xfi — Abx x|); and 

zr 4 x 2?rr 

employing the values of IP rob. XI. except that here 

/ = 27! days, which is the time of the moon s re- 

b 
volution about the earth, and that - = to the fine of 

8 c deg. divided by the radius j the axe of the lunar 
orbit Lg inclini in anatgle'of about 8, degrees to 

the ecliptic. Therefore - = -^ — zzl . Laftly, by % 
K r iooooooo iJ J 

Art. if. yemjit take — -*• 5= 1, and the preceding 

1 — 2a * ° 

formula will be changed into this, 3 X2 ? 3 x J? — 12%L 

365-4- iooooooo 

iSodeg. 3x274 99 6 W 7 y _ 3 L f ,r. P 
x — <— xti ' ' ■ ■ x — *— — x — -« /=(aLter 

° 3<>5t iooooooo cx8y v 

reduction) 4°. 36'. 33". 

This is the motion of the moon's node during the 
time that the fun is palling from the node of the 
rtioons orbit with the ecliptic to its point of ftation ; 
that is, during the time the fun is moving 90 •— - 4 de- 
grees 



C 440 ] 

grees, 36 minutes, 33feconds, or 8f<>. 23'. 27". And 
if the motion of the node be required for one year, 
'tis only multiplying the motion, juft found, bv 

., 36o ° ,;■, and it will be found , 9 \ *j. tf. 

being a very fmall matter more than the .truth, for 
reafons which will be explained elfewhere, and be- 
caufe we have taken 27! days for the time of the 
moon's revolution about the earth, which is really a 
little lefs than that quantity. 

Problem XDC 

45« jft find the greateft difference of the inclination 
of the lunar orbit to the ecliptic ; which happens 
when the fun arrives at his point of ft at km with 
regard to the moon. 

Here the formula of Art. 15. muft be made ufe of, 
which gives \Aaa% x ( 1 — i Ab x ), ir, 

Zjrr lirrs 

which is the fame, %Ax— x— x(* — ?Ax- — ). 

7 

fubftitutkig the values as in the preceding Problem, 

and inftead of —.putting — . 7 , "Z t which is the ra- 

r i-ooooooo 

tio of the fine of c° to radius, we {hall have * - .;* x 
1 - 871 W. 7 xl8 odeg.x(i^ t x jx, n 
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Remark. 

46. It fhould be obferved, that, to fhorten the 
computations, I have contented myfelf with taking 
the times of the revolutions pretty near the truth; 
but if the utmoft exa&nefs be required, the accurate 
times of the revolutions muft be employed. 

47. This might be a proper place to add the me- 
thod of determining the perturbation of the orbit of 
any planet, as derived from another planet; but 
fince tl is depends upon no other than the very fame 
principles that have been made ufe of in this me- 
moir, and as their application will be fhewn, in its full 
extent, in the memoir which I am going to print, and 
intend myfelf the honour of fending to the Royal So- 
ciety, I {hall defift, that I may not run this paper to a 
greater length. 



LIX. A Letter to the Right Honourable 
George Earl of Macclesfield, P. R. S. 
concerning the ages of Homer and Hefiod . 
By George Coftard, M. A. 

My Lord, 
R«d Dec. „, j T feems to be an opinion pretty gene- 
753 ' X ra Uy received, that Homer and He- 
fiod lived much about the fame time. If this be 
true, and they did fo, whatever arguments prove the 
age of one, will equally ferve for fixing that of the 
oQien What that age was, is indeed not at all agreed 
on among writers; the only thing in which the/con- 

Kkk fpire 



